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ABSTRACT: 

PROBLEM TO BE SOLVED: To improve excitation efficiency and to shorten an EDF 
for an L band . 

SOLUTION: Exciting light outputted by an exciting light source 24 is made 
incident on the EDF 20 through a WDM optical coupler 22 and excites the EDF 20. 
C band light before amplification is made incident on the EDF 20 from an 
input/output port 12 through the ports A and B of an optical circulator 1 8, 
optically amplified there and outputted from an output port 14 to the outside. 
The EDF 20 not only amplifies a C band by 0.98 μm exciting light but also 
generates the ASE light of a 1 .55 μm band . Components to the port B of the 
optical circulator 18 within the 0.98 μm exciting light not fully absorbed 
in the EDF 20 and the ASE light generated in the EDF 20 are made incident on 
the port B of the optical circulator 18 and supplied from the port C to the EDF 
1 6. L band light inputted from the outside to an input port 10 is made 
incident on the EDF 16 and optically amplified there. The optically amplified 
L band light is transfen'ed through the ports C and A of the optical circulator 
18 to the input/output port 12. 
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%k\^) (:#iiu :$^eu>::3iimivN>H3i£*^iBi£ 

-9--4fjLl^-:?o3iEmiO;K-ht:fitt&L, 5)-lttfc 
iStm2A'>'H3K$-Sitm2<03tJa^«s ( 1 1 6) 
m^^^itm2<^ii43«K{4c (116) 
^^(4 2) 2:. 3iemiO%ii<ii£f4c(120)(0 

^aflfisg*»^.aj*$ns^Mmi''^^H3tt, 

jL - CO SKSg 4 <?5;K- h aj* $ ix S 
40 2 A> H3tfc^«rrS3fe^S ( 4 4 ) ^^fiTTS. 
ititJ:'), mi''^yH3K2W^m2>'^yH*i&^trA* 

[ 0 0 1 9 ] j?^ L< tt, 3|c|SBQt:fii& jjglil^^iiS 

^iim 1 (^^MC;tiiiis(4c (12 0) (Ti^wmtm, 

Tt^gg (44) O-:fr<7)A*i:c0StcSS$il.. SSi 

mi<^^iiiiif4c (12 0) <7ymim}fit>^-h^i\.h 

y^'fhmim.TAVV-^ (38) Sg3t9-- 
50 ^a.V-9<nmS^A <0;K- h 1 (44) 
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(34) i:i&^itr6. ciiiKio. m.^±imcQ%^ 

[ 0 0 2 0 ] »i L < Ji. 1 Y^C/^y H 
[ 0 0 2 1 ] ff^ t i8i(2<^i|HilS(441. ^ 

<i«f*:Tll±-ri.ASE3fct:J:'?a)eSii.S. ^iifcJ; 

[00221 

[0023] mm. :^fm<m\mLmfnmmwL'f 

tii:H^-hThi, X)j^-hi OiiL j^yYimm<r> 
x;l't''>i4Slne67r'fA'(EDF) ibHtLX^It;^ 

-^-ISJi. dc-hA. B, CiSrMfiiL. ;Jf-hA<OA 

C*»^,aj*L, ;K-hC«A^J*Sr'-K-hAA»<J,a}iJ-r 

hAliAilJ:^j5K-h 1 2fc:fi!gL. 3t9--=¥*^-^' l 

8<0;K— hBttCAy HJilifflOEDF 2 O&IWDM 

3t*-5'r722^:frLTaj*JK-M4t«g«-S. W 
DM3fl^yr52 2tt. Btee3»ai24*»^.«0S)e3tS-E 
DF2 0t:3IA-rS. llie3KS2 4«, 
0. 98jum-CW-^1fiSi-rSV'-1f^^'f3r-H*»<5>^r 

[00 24] ifiejiss24£oaj^rr5ae3Bi. wdm 

jt3{ryr52 2i:rt-UTEDF20K:A«U, EDF2 

0 rt<ox/wh*'>j&. i& , cy \> H ^Jigrii s i 3 tzmm 

^Al'-^lSOjK-hAHAWU. ;K-hB3&>4>aj:ft 
$itTEDF20t:A9ft6. -tOCAyFJi. EDF 
2 0T-3iyi«i$*t. WDM3t;i^ yr^ 2 2 Sri^ifeXtt 

h, 

[0025] EDF20li, 0. 98/zin|ije3Kt:J: 0 
C/^yViW^'ti>tz\rC\i^j:<. 1. SSjum^cOA 
SEjtt^-rS. EDF2 0T'«JRL&il5n&>-7)t 
0. 9 8izinll^3KatfEDF20-Cf^LfcASE3t 
<Ortc7)3lfii?--^ A ^' 1 8 O^- h B fe:i6j*> 5 

5t-9--^AW-^'18(Odf-hBt:A»U, ■ecO.lf 
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1 0 

->C3&»^»EDF 1 eiCim^tlh, -fWlS*. EDF 
16fcl±. 0. 9Bum@lSdttl. 55ixm^<7)XS 
E3t*«Alfr*. 

[0026] A^J^f- MO liZXtith L A> 

EDFi6fcA»u :iz.xmm^ixh. e 

DF 1 6-C3l6li1iSn^LAy HjtJi. 
^'18<^df-hC{CA*L. !K-hA*>4,Aai:ftiJf-h 

1 2t:a5:ft§ftS. 

[ 0 0 2 7 ] :*^IIS0|-C»i. EDF16WJ, 0. 98 
10 //mlise3tti31.t:i. 5 5jum^<OASE3fctAlti-& 
<0T, 0. 98^inag36<0*i&A»r4*&^fclt'^ 

Sm^tCLKyH*Jili-C#5. -Tfthh. EDF 
16<0SS-&, 0. 9&|xm^^?^i7J^hiSr^ 

X 0 t>a< . mt\£. 1 0 omjartt-s w tifsrffitc 

=8:4. EDFl6*«100mJaTt:^:S;i:t:J:0. P 

MDt:isii^fl:^<©tc#, NF<^fl:t,fi«r# 

[0028] c:<^it%A>^ajirci^4J:d(c. BiiSjlgS 

24li:. EDF2 0. 1 6<0IIJri&Bet&<0fc:+»^r 
[0029] a2U. Aai:;i4C-hl2(Omtt1i4§gl 

<oL^\'y ¥%bwm<f)Cf^y K i&^Msrt**9--^ A 

aj^-ic-M 2tf»Hi'ciiiia«DUN*vH3efc«Mii?<o 

30 [0030] 30ti3eir-'^f*P-^'18i:Kat:3-? 
0;K-hA. B. Ci:^m-h^-^:>.\y-9Xh 
h. fit, 3t9--^iW-i'3 0tt. .-K-hCcOA*3t 

*4f-bAfc:«KaiL5r<TfcJ:v^. 3eif-^aP--^3 

4f- h Btt3t9--^a 1 8«4f- h Afcffi^ 
6. *<^-^aW-^'30O;|C-hC{J. JMgfttOL.'^ 
>'H3t?:3Sarri.3tT'f yW-:J'34<0A^Jtfi^L. 

40 a(c!ij*-rsaj*5jf-b3 6fc»sr6. ifc, wdm 

*;^-yr7 2 2i:aj*df-M4k<orafc, Jtiiaoc 
>'N> H3t?r^-rS3fer^ y U-:? 3 Qimm^ti. ± 

r AVI'- 9 3 8«A**«WD M^IMf 2 2 

L, 3teT>f y V-^ 3 8<J5ai:*J*<i«*;K- M 4 fcSSK 

•rt. 

ioo3i]m&^coi^mmmi. edfis-c 

fC. Ai&^LT3l£<^-Hfa.l'-:J'3 0<?).-lf-bBtCA 
-eo.-K-hC*>ii>3tT^yw-^'34$r2jSL. 
50 ai:ft:K-h3 6]6>^»i1-Sfc:ajiJ§<l6. 
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[00321 *fS*»i^>AS)4C- h 3 2{Z^jTttCJ<y 

5. itt-^jLU-^ 1 8<D4f-hAfc:AI«-51ililJ 
<DCAyH3l31, JK-hB3&>^a}*$*L, EDF2 0t: 

AitLT. dd-diliS^ii. EDF2 0-CJaia$iV>i 

10033] Ttt^-^jLU-^'lS, 3 0$r4df-h$- 10 

10 0 34101 at^2fc^-m*M-eii. linna 

ifi»t ^(fiitibizii^ MJ^-h 10.3 2ffm 
ate. C Ay Hatf L Ay K5&^trti#3ll£*»<?>CA:^K 

M4. 3 6<7)agfc:. JilimwC Ay H^tat/fLAy 
[ 0 0 3 5 1 03 tt. -eoi 0 =S:^ji*B«l^^*a 
[00361 40 {iCy^y H3tRt^L/N'y H3ti&^tfli 
2tt. A*5K->«4 0!&»4><D<i^iCAyH3Ki:LA 

3t&3t1^-^:«.L'-:?30cOdf-hAfc:fi8&L, ^181$ 
*lfcLAyK3t^EDF16fc«^&. 44{4*r>f 30 

yw-:J'34A»4»aj:>j§itSJili^LAyK3ti:. 
T>f y U-^' 3 8 *>^.ai:>)$tlSJi1ift<7)C Ay K^tJ: 

[0037102 iz^:fms.mtzm-hm}sam<^m 

k L/<yVff)gi.miiz^m^tit. 3Kft-SIS4 2T^{8I 

SiutCAyH^tfi, 3t9--JfjLU-^'3 0t04C-hA 
tcA^L, jfet:SlBBLfcJ:ot:EDF20-Cj6»iliSn 40 

3KT>f yi^-^3 8*»*>aj*$ilS. tti. *4^K 
S§4 2T^{S$tl.;tLAy H3l£»i. ED F 1 6T3t*i1i 
Sit. 5feK:mBBL:t J: 3 (CjKI^-^jlW-^' 18.30 

iit Lx%r^ y i'-^' 3 4 (cA^-rs . 3ifc&«3i4 4 
tt, *T>fyw-:?343&»/|>ajii$<iSJilia<oLAy 

Hjtt. 3!£r'fy^-^38*-<oaiiJ§ix&Ji<iftoc 

AyK3ti&^U. '5-<0^«BfeSraj:Jjdf-h4 6K:ftl& 
•rs . Clilt J: 0 . Jili^C Ay H^feai^LyN'y 

[00381 03t:*t1lte0!t1i, 3tT^yi'-^'3 50 
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4. 38*I^U 3t^«44kaiA;K-h4 6f:0 
Rlfcftb 9 <mT4 y l'-^' SrffiM LT t> J: ^C: i: <4hB 

[00391 Stt. A#^t&SHt1^-^ A U-:^tt0 . 

9Siim(7ymem!dfi±^\\ tit. i.f^yYffy!i&m 

0. 98xiini)i@jiSCUl. ummS^^&-fl,\> 
^L=Sr<T*>llV\ ^om^ti. EDF2 0fcCA 
yH3ti: HfcfilKfrjSl'CO. 98jLtm (XJi. 1. 48 
//m)Sije3K5«A-rsJ:^fc:. 01fc:^||M^3fe 
;*'yr52 2<0t4SS:^Urt>J:tr\ -t^^^lgMJra 
4(C^. 

[00401 04fc*-niSgfiHcOfi|«SrilHHi-S. 11 

o\mm<^\^>^y Y^ttmmj^hj^hT^tMf- 

11 2 JiJgiliawL Ay H3tii1«Kaj*L. liH 

m<nc>^yY'iUf9^iftiX)yfhX^-)ii!r^-Y. 1 1 
4 JiiiiS^Cv'N'y F3t tlj#r S {iJ:>jdc- h r 

AAdf-MOIilLAyKJgilifflEDFl 16 
*:frL-C*9--#jL^-i' 1 1 8<0!tf-hCfc«er 
h, 3t9--^A^-:?l 18J4. :K-hA, B. CS:^ 
5tf- h A<OA*3K2rd^- h B*»A,aj* h 
B<0AA3t*;K- h C *»^>aJiJ L . JJf- h C<OAA** 
.-|f-hA*»iS>ai:ft-rS4^<03IS*^T*S. *t^-^A 
1 1 8<0;JC- h AliAJiJ*^- Ml 2fc:ffiS 
3t9--^j.l'-5'l 18iO;K-hB(lWDM3K;^<y 
7*7 1 2 22WfC>'N'y HiaefflE DF 12 0 i&^LTffi 

1 1 4t:«^-rS. WDM3t* -/7-7 12 2 
tt. Etee3tagl24*»*><DiaiiB3tSrEDFl 2 0k:^A 
iaie^l24U, i^fmm^t. O. 98ium 
"CP-f^^^4P-f^^^3!--H*»^.=S:6*«. 1. 4 

[ 0 0 4 1 1 04 \i:5h-tmimmm:wmh . ae 

aKffll 24(?)aj*^SIifiB3ia4. WDMjb&vT^ 1 2 
2*:frLTEDF12 0fe:A»L. EDF12 0rt<7)X 
/Ph-'>AS , C/N*y H3t^lifli-C& S J: 3 KSse^S . 
Jglil5«C/%'yH3a4Aa!:ft*-M 1 2*»/i,3l&tr-^ 
aX"-9\ 1 8<?5;K- hAfcAWLs iK- h B3&»^»a}:ft 

WDM3b!r»/r7l2 2J4, 
1 1 2<55;K-hB*>f>C9CAyK3ieK:Ii|g3egtl 2 4*» 
^>Oli)ie3t*^L-CEDF2 0t«J&^S. -e<^CA 

ynm EDF 1 2 o-c3ie>i<i$ti. aj:>jdr-h 1 1 

4*>^>ii«tai*$ti.s. 

[00421 EDFl 20«, 0. 9 8jtimaBB3tt:J: 
0CAyH^li4i^Sfc'(tTti^:<, 1. 5 5j«m^ 
ASE3tt,|64-r&. EDFl 2 0-CII4-rSASE3t 

•yT? 1 2 2^^a8ilUUlii«^llc•e®SLT3t*^-^A 

V-^'l ISOJlf-bBtcAttL. -?^f)iK-hC*»^>E 
DF 1 1 6t:^$ixS. -f-cO^S. EDF 1 1 6fc:« 

1. 5 5/zin^ASEjt!6(<Altt-S. 
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(00431 i1«*»4>A*5lf-M lOtlA^rSLA 

yvmi. EDFii6fc:A«u zz-c^imm^ti 

EDF 1 1 6T36«li$tUtLAy K3iaj, 

^fjtU-^'l 18<0.-K-hCfc:A*U d?-hAA»^A 
aj*.-K-h 1 1 2K:aj*SilS. 
[ 0 0 4 4 J *|lttffrC{i. EDFl letCtt, EDF 
1 20-Cf64t-61. 5 5/xm^ASE3K**AltL. 
iiUCiO. EDF 1 1614. UN>H3ti&li6^S. 
EDF116i&J»«^fc:@fiB-C*6<0-C. EDFl 16 
Ofi^S:. 0. 9 8iumliie3t<^^«:A«-rS^J:0 10 
i>m<^iZtimf&iZ.^i, EDFl 16;fi«l 0 0m 

«Tt:*SC:i:t:J:9, PMDfc:J:SS^fl:*fi»C 

[0 0 4 51 c:<^SiBB*>A»Eijj|T$SJ:5t:, Ii!iiB3ias 

1 2 4 Jl. E D F 1 2 03&«C/^y K** JSItTifeW 
^r<, EDFl 1 SiZL/OV^trfm^^tOfZ^ 

^r^CV-cOl. 5 5jumASE3t5rEDFl 20-C564 

wrti, looHiiBJiarcaftroT. aflwsa*iJ^«r< 

f^S. 20 
[0046101 fc^-tSISS0l5ra4 fc^-tHiSMOJ: 
dt^-rSifctt. B2&t;H3t:*-^^aaJ!t:«L 

•cfc^f^rrfcscikJi. m^ipThh, wtzu^ edf 

2 0. 1 2 0 * }R^npl-CHBe-rSfilj£36«, *l6aB<0ft» 
[00471 

vK*jiMs-r6ot:ioojias3iai"caftKO'C, iSiSajst 30 
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